
Office 



INVESTOR IN PEOPLE 



The Patent Office 

Concept House 
Cardiff Road 
Newport 
South Wales 



NPIO 8QQ 

REC'D 1 3 JAN 2005 



WlPO 



I, &e undersigned, being an officer duly authorised in accordance with Section 74(1) and f4) 
rn^lnPT^n ? Contracting Out Act 1994, to sign and issue certificates on behalf of tiie 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
ongmahy filed in comiection with tiie patent appUcation identified tHerehx. 



?^tS! i'^^T . (Companies Re-registration) Rules 1982, if a company named 

n tins certificate and any accompanying documents has re-registered under the Complies Act 
1980 with the same name as that with which it was registered immediately before re- 

SiTT^T '"^^f °^i^l"«io^as, thelastpartof the name of the words 
public limited company" or their equivalents in Welsh, references to the name of the company 
m this certificate and any accompanying docmnents shall be treated as references to flie mme 
with which it IS so re-registered. 

plc!'S^a or PLC*' "^''' ^''''^ "^"^^^^^ 



PCT 



Re-registration under the Companies Act does not constimte a new legal entity but merely 
subjects tiie company to certain additional company law rules. 

PRIORITY I 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
. COMPLIANCE WITH RULE 17.1(a) OR (b) 





An Executive Agency of the Department of Trade and Industry 



19~DEC-^-2003 16:22 FROM KEITH U) NfiSH & CO 



TO PD NEWPORT FAX 



P-03 



Pafmts Foita 1 




Request for !^ 



1- YOwr idtcrenc& 



2. Patent application mimber 

5. FuU aamc^ address and postcode of the or of 
each applicant fm!idBf^m6 au surname*^ 



% # / / 

i9DECf}3 E86083rl DOpV / / . .. 



POl/7700 i).0i)«29^^.4 ACC^M CHft/, 



TfaKFjOxentOaice 
Cafdilif&oad 

JflPlOSQQ 



C289.00/Q 

0329439.4 



Quest International B.V, 
Hulzerstraa tweg 28 
1411 GP Naarden 
The Netherlands 



Patents AOfBuqjberr^rj'oa^iow.ii? - <^JX^ C'^^ OO^ 
If the applicant is a ^lorpomc body, give Hit 



countjy/stitc of its ioccNcpoxadon ' 



The Netherlands:'. 



4. Title of the fapention 



Production of Particles 



5. Namd! of yQw agent have &ne^ 



Eeith W Nash & Co 



90^92 Regent Street 
United Kingdom 



PAI^t;^ ADP niasibcr c^you itj 1206001 



Baodtf : CompXi^e tbis sectiotiif you ate couflt+v ~ ZTt^ ^ ~~ — ~ 

declaring prioasiy from oae or more carfier teonty^ppHcatioixxi^^r i>«teoffiimB 

parcmapplicsttiorns, filed in the last 12 months. fl^you^oa^ztj C^y/^^^tfy/y^r} 



7, I>ivia^o2iais. etc: Complete tihls s^^^^ " 
this applicatioii ijs a di'i^xsioaa] application or 
resulted from ^ mtit3cme£|t dispute <«« ncte f> 



Is a Patents Form 7/77 CSta.t«mcnt of 
invenrofisMp and right to grant of a p^tent^ 
reqtiired In support of this request? 

Jinswcr YES ift 

applieimt, W 
OlllcrwiK ^aswt^t NO OScc cote «D 



Jfltoiscr of carte: ins: appKefliion Date of fiHrtg: 



ig-DEC-2003 iG = 22 FROM KEITH UI NRSH & CO 



TO PD NEWPORT FAX 



P. 04 



Paimts Fom 1/77 

9. Aieompajrrjraig ^iocuiRcats; A patent applicaiton 
nmst itKiude a <Jescifiption of tfafi jbayentiOR. 
Not cotintnjg duplicates, please aitcrtjie nuxabetr 
of pa^i^ of each itenx accomp^lng this form: 

Contxaiiation ^cts of tiUis fona 

DesCEiption 

t2[ato<&:;> 



1^ 



10. If yoti afe also fiUng aay of the fiallowiiig, 
state lLO'«*r laany agsdfl$t cacfe item. 

Ptilodlty dppuments 

rnuisk.tloQ.s of priority dCfCumeats 

Statcoaent of inve^totship and iSght 
to grant of a patent ceacaids Form 7/7?) 

E.«qp.\6st for a prelimiiniaty cscaminauoft ; 
and sejmdb <Pss«ii3 yaim ^/tt:^ 

Request jtor a substantive easamination 
CPatcats fonn 1 o/77> 

Anjr oth^ docum<:ni3 (please specuy;) 

11. request t;fae Sraot of a patent on the foasi? of tbfe applicatioiL 

SignattLPeCs> Keith ¥ Hash S Co. , Agents 



Date 19/12/2003 



12. Nanae, daytime tidepiiojxe number and 

ocoaail addttss, if axjj, of person to coctitact in 
the United ^gdom 



nx& H C Matthews (01223) 355477 



• After aa afjpliicastion for ft patent luis faeenv filed, the Comptroller 4?f the Patent OjSicc "will considftf whether puhdicatioaa oi' 
coauntmfcationQf the 5iw*^tiorL tihcyuld b«? |Mroh3biicd or jcestficted under Section 22 of thcPatfttits Act 1977. Y^u-minse Sufoanfid « 
is- necessaiy to prohibit or rcstri.cc your invention in thi^ -way. IPtirdiemiorc, If you Jive m the X)witcd Ejngdocii Swrtton 25 of the Patsaus 
Act 1 $177 Stops you from applyii:>g for a pat-ent jibseoad -without first getciflg written pcrmJsglt^ia from the Patem Office unless sai 
applSjcatioxi has beenfii^d at least 6 t^ecks bcfojcehs^ud in the United Kmgdom for a paceiMi jfor the ssnae aft^ntion and cither dkeetion 
jpx^ohibiting ptihlication or commu&ieatioii has been giveci, or ^ bucIj direction has bectaieroked. 

Notes 

a> If you need help to iUlui this fom or you have aiiyqiiesti 

t>) Wriiia; your Hinsweis in capital lettjsf 5 llSing black iofe or yoxi Boay-iypc them. 

c> If ifaere is aot tsamjaagh stpace far all the iKslevstKit decalt^ on any part of this £biTO» ple^i^t? continue on a sepafate sht?tst of paper aad 
wxlte "jwc contSmiAiipn atieet" in the rcslevant paxtCs). Aiiy cantinuatioti ihcet she>uld be attached to «iiis ibrm. 

d) If you iiave aiifiwcred "YES iu part a Pattjaits Earin 7/77 "wiu Aetd to be Hed. 

e> Once you have failed in the ^rm you must rcmcEabcf u> isisn and date it, 

© 7 should <>riLy be compteted whxm a divJsioii^aX applicadon 35 Ixrfn^ nwde anddr seedon l5C4)» or when an applicatiott is beztis 

made imdex seciiiina SC3>, 12<6> or 37C4) foIlo-wing ^ entitlement dispute. By compledxjE pare 7 you dre requesting that this 
application, takes the same filing <liite i^s an earlicf I^k: application. If you -waixt the new ^pplicatton to h^vc the same ptiraty dateCs) 
as the? tsariUa XH^ appBefittion, you ^ovld also compRctG p&n 6 with the pxioiity details. 



Ait%0» 



Ratcnts Facm. 1/T7 



ig-DEC-^SSeS 16523 FROFI KEITH W WRSH & CO TO PU NEUJPORT FAX P.0( 

m 

~ DUPLICATE 

1 

C289,00/Q 

Titfe : Prodiicttofl Of Particles 
Held Of Invention 

The present invention relates to the prodnction of particles ccwitainjing a pearfume absorbed 
therein, Tbe pareidles find nsse in inclusion in dry products or articles. 

Background to tiie Mvendon ' 

Scented day products such as dry laiandry powders and other dry laundry products are 
more aestheticaUy pleasing to the ooiusumer, and may hnpart a pleasadit fragrance to 
fabrics- However, the aroount of perfume carryover from an aqueons laundry bath onto 
fabrics is offasn marginal. The detergent manufacturing industry, therefore, hag long 
searched for an effective perfume d&livery system for use in laundry products to provicJF 
long-lasting, storage-stable fragrance to ftie product, as well as fragrance to the laundered 
j^brics. 

h 

Laundry and other fabric care compositions tihat Contain perfiMne mixed with or sprayed 
onto the compositions are well known in the art and currently commeircialized. Because 
perfiiuxies are naade of a conibination of volatile eompoiflmds, periimie can be wmtinaously 
etnitted from simple solutions and dry mixes to whidx the pa^iume has been added. 
Various tedhniques have becsn developed to hinder or delay the relea&e of perfume from 
compositions so that they will remain aesthetically pleasmg for a longer time- 

Que such technique is described in International patent application WO-A-20Q2/09663 
(Quest Interm^onal B.V.) incwporated herein by reference. Ihis dasoloses a particle 
suitable fbjr inchi^ion in a diy prroducc or article, the particle coa^ffprising a core of swellable 
material containing perfinae absorbed therein, the core being coated with at least one 
water-^soluble encapsulating material which i$ impervious to the peocfcme. The particle is 
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impervious to the absorbed perfume, and so prevents evaporation or dissipation of the 
loaded perfume from the particles to the atmosphere qx lixdr surrowidingSj e.g- lamdxy 
product base. Ttus, the particles remain stable upon storage, with improved perfume 
retratiOiKL Furthernipiej when the particles are tacotporated ii3.tQ a cksjiing product of .dry 
form, e-g, laundry powdsr oar tablet, the particles inay be stable to attack by other 
iiigredient& in the product base and are typically able to withstand conditions of high 
relative humidity. Addationany and conveniently, ifae particles retain substantial amounts of 
the absorbed perftane upon exposure to waier and demonsfrate excellent in-nse petfbine 
release chj^cteiisfics from a laundry product during the soaking of fabric articles and/or 
following depbsitlML of the particles on a febrfc sutfiace. 

Snmrnar y Of Invention 

The presi^nt invention provide? a process for the production of particles coraprisitig at least 
one core of core material containing perfume absorbed theredn, the core being coated with 
at lesast one water-soluble encapsulating material that is impervious to the said pferfiarac^ the 
process consprising: 

a) mixing at least one water-soluble encapsulatiiKg material^ an aqueous 
solution, at least one core nmerial and at least one perfume to produce a 
slurry thereof; • 

b) heating fhe slurry tti reduce the water oontait thereof, so as to produce a 
fflolt^ or rubbery mass i5rom.the shirry; 

c) extrading tfee molten or fubbery naass through a die; and 

d) physically processing the extruded material to produce particles. 

The process of the invention results in production of particles in fhe jform of a matrix 
enc5apsiilate or agglomerate, with each particle comprismg a matrix of encapsulating 
matarial typicaUy containing a plurality of cores of core material loaded with perftime. 

The invention also includes within its scope particles produced by fhe process of fhe 
invention. 
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The particles find appli<?acica Dy indasion in diy products and articles, e.g. selected from . 

laundry products, such as grannlair laundry powders and lamidry tablets, launs&y 
detergents, other febric cleaning pr saftem^g products, antodishwaali powders, 
atttdishwash tablets, sheet oondM^eis. rhn blocks, soaps and powder and granular 
cleaning con^ositions. 



The invention thus also encoajpasse* a dry product or article containing a panicfe in 
accordance with the mvention. 

Tie particles of die present invention are substantially impervious to the absorbed perflune 
by virtue of the encapsulating material which coats a core of core material, preventing; 
evaporation or dissipation of the loaded perfume fronx m particles to the aanosphere 
iheir surroundings, e.g. laundry product base. Thus, advantageously, wljen the partidra 
, of the present invention a« incoiparated in a dry product or article, the particles rernaii 
stable upon storage wife improved perflmie retenticm. Furfbermore. wheal tte partides are 
incorporated into a cleaning product of dty form. e.g. laundiy powder or tablet. ^ 
particles may be stable to attack by other togredtofls iu fee product base and are typically ' 
able to withstand conditions of high relative humidity. Additionally aiwl conveniently ' 
particles in accordance wifli fte inveofion retato substantial amounts of the absorbed' 
perfbUK upon exposure to water and denionstraie excellent m-iise perfume release 
caiatacieri^tics ftom a laundry product durmg die so^Mng of fabric articles and/or 
foUowing deposition of the partioles on a fabric suxfeoe. 

Ihe care material is preferable swellable materia]. THe term "swelMble" as used herdn 
means a material that expands and increases in volume when m contact with a periume, as 
the perW is absorbed into &e material. As a result, a core of sweflable material 
becomes swollen on absorption of perfiune. 



ig-DEC-2e03 1GS24 FROM KEITH Ul NRSH & CO 



TO PO NEWPORT FAX 



P. 09 

# 



4 

The swellatole mateaial is lypically, and preferab]^, non-porous and !s coftvenientty an 
organic polymer. Suiistole organic poljmeiB are discussed m more detell Thetensa 
"nqB-porous" as used herein means a mafterM that does not contain pores mUot cavifies. 

Organic polymar coape materials, sadi as are preferably need in the process of flw 
invention, tend to be delicate and prone to physical damage When subjected to physical 
processittg st^^ particularly those involving shear forces. It is prefesrred fliat such 
nifltefials are not ejqjosed to shear forces jgEeater than al?ont 2,000s"^ Snch damage is 
imdesurable as it can result in increased perfume loss during processing, resulting jai 
production of particles coaitaining less pea-ftime than desired. Also shear damage to the 
core particles can result in several particles agglomerating together so that they do not 
disperse in the latmdry wash and are visible as particles on Jfebric after washing. J^ticular 
care must thus be taken wbm processing such core materials. This is disoissed finflier 
below. 

The term- "rtibboy mass" as used hetein means a material that is at a lennperatinre between 
its glass transition temperatare (Tg) and it? melting point <Tm). At sudh a tempsrature it is 
in a state where it flows with high viscosity (i.e, ills in a nibbeiy state). Below its Tg the 

material will not flow. Above its Tm there is a phase change in which Ae material 

becomes a flowing liquid. 

For efifective extrusion of the molten or rubbery mass through the die and subsequent 
processing to form particles, ft has been found important for the temperature of the mass to 
be at a suitable value. The tempearature must be above the Tg of the material so that it 
flows, as noted above. Howev^sr, the temperature is desirably close to the Tg so that the 
material flows through the die and then forms a solid shortly thereafter. If ihe temperature 
is too low, ihe back jwessute on ihe die is excessively hi^. If the terapearature is too high, 
ihe extruded material is sticky and tends to aggregate, which hinders the formation of 
particles, in particular it is preferred that the temperature on extrusion is not more than 
about 25''C, more preferably not more than about 15'C, above the Tg of Ihe enoapstilatiQg 
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macea-ial. At a suitable temperature after extrusion, the encapsulating material caa flow 
ov£r and cover my e^osed core matexiaL 

It h general necessary for the slurry to be initially processed at a higher temperature thaa"^ 
that appropriate for extrusion, so that teiiiiperature Ims to tie reduced during the course of 
the pro<:es5. AcWeving suitable temperature control presents certain difficulries, 
paitlciiiarly when using organic polyiaea: core matfiriats that are prone to damage. This 
aspect is di&cussed fiirthet below- 

In particular^ ii is gen^rsdly necessary for the slurry to have a higher water contsjsit, (e.g. 
20% by weijght) than th^t desired in the resulting end product particles, (e-g. <2,S% by 
weight), for the slwry to have a suitable viscosity for processing. As a resnlt, it h 
necessary to reduce the water comtent of the slurry before extrusion, and t2as is aohiev^ 
by heating. However, sfor effective ejctrusioa through the dye, the temperatture of fbe 
mohm or rubbery mass should not be too high, a5 not^ above. Aa important 
consideration in the invfintion, partiCQlarly when using organic polymer core materials 1iiat 
are prone to damage, i$ control of water content, viscosity and temperature of materials 
being processed. 

The process of the invent&m is typically carried out using heated extruder, wifli the 
material in the form of a slxirry or rubbery mass being fed to the extnider i^Jefere, during 
or afiex heating) and the material being conveyed along the extruder to the die at the 
downstream end. Control of the temperature of material in the extruder is of nnportance, 
so that the material passing through the die is at an appropriate temperature, as tjoted 
above. 

In embodimsnts usmg organic polymer core naaterials that are prone to damage, it is highly 
desirable to use an extrader designed to produce little or no shear. It is therefore 
appropriate to use an extruder having all conveying (forward or reverse) screw profiles and 
having no mixing paddles or icneading dements in the screw profile. TMs has fee eflfect of 
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preventing or reducing damage md degradation to the co^re material that would otherwise 
occur as a result of excessive shear dtiring the extrusion process. 

Where the process is carried out using a small diai^eter extmd^a^ (having a diamerer of 
45mixi or Iqss) it has been Ibund po^ible to achieve ten^arature control to heat the slurry 
sufSciemiy at fb& upstream end to remove sufficieDt water and yet to cool the molteja or 
rubbeiy mass sn£Sd.entIy by tk^ time it readies the dye at the downstreaffl end, even when 
iisiiAg a low sheffl: extruder (having no mixing paddles or kneading eletnots) s& discussed 
above. However, whea x^sing a larger diameter extruder (having a diameter of greats 
' than 45 ram), as is required ft)r commercial production^ such temperature control has not 
been found possible in a low shear extruder, thus presenting difSeulties when processing 
mixtures including organic polymer core materials, that are prone to damage. These 
difficulties have been overcome by use of a pre-heater to heat die slurry prior to delivery 
fe> the extruder. In tJais case, the pre-heater prefisrably comprises a low shear rising fiha 
packed plate heat exchanger. 

The extruded mafaa-ial is physically processed to fEfOduce particles. Suitable processing 
techniques include chopping, cutting (preferably face-cutting), grinding and pulverising. 
The processing may be carried out as the material exits thie dye. or after tihe material has 
cooled. The material is processed to produce particles of desired size- 
One preferred techiuique Involves cutting strands Qf es^tmdate emerging ftom tim die to an 
appropriate length using a face cutter. The ciit strands are then transferred to a cyclone, 
for cooling, classification and collection. Finished particles can thus be produced in a 
single process, without the need for milling and fhrtiier coating. 

Typically, the water-soluble encapsulaiiag material is present in an amount in the range 
20 ^wt to 60%wt, preferably an amount in the range 25%m to 50% wt, based on the 
weight of the slurry 
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The aqueous solution is typically present in an amoant in the range 10%wt. to 30%wt. 
preferably aa amount in the range 10% wt to 25%wt, based on fbe weight of the slurry to 
produce a slurry of suitable viscosity to be handleci try the process of the invention. 

Typically, tfee coTB material is present in an amount in the range 5%wL to 50% wt., 
preferably an amount in the range I095wt. to 30%wt, more prelerably in an amount in the 
range lS%m to 2S%wt, based on the weight of the slurry. 

The perftime is preferably present in an amount in the range 10%wt to 60%wt, more 
prefieraMy an amount in the range 15%wt to 45 %wt, based on the weight of the slurry. " 

The slwiy may optionaUy indude furilier laatcrials in appropriate amounts, sndh is 
optional colouring material present at an amount considered by those sfcaied in the ait 
appropriate^ to provide the desired color in the final product. 

The slniry is preferably cambuaM and blended by any low-shear means, such as by laik 
mi^sdaig with variable-shear agitation. 



Preferably, the combining and Wending of tiie sluriy occurs for at least 



one minute. 



The slnny may be heated using any low-shear heating method suitable for non-Newtoniaa 
fluids. 

The slurry is preferably heated a temperature in the range 40*C to 170'C. It is 
preferred to avoid higher temperatures, as they can result ia increased perfume loss during 
processing, which is undesirable. The heating preferable reduces the water content to less 
than 15%wt, more preferably to less iiian 10%wt, to produce a material suitable for 
extnision'. 

The temperature of the es^tnided laaterial immediately after leaving the die is prefer^Iy 
not more than 25"^ above the ^ass transitioa temperature (Tg) of the encapstflating 
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tttaterial to faoilltats sub^aquent processing k> produce particles. The mstterial sliould be 
above die Tg of the eiacapsiilatiiig material as the material Is otherwise too solid fcMr 
extrusion. 

DnriiOg extrusion process^ the xmxture is forced fhrough a. die jiiaving at least one 
• orifice with a predefccrijained diameter, wliicli typically is in ae razige from about 0.8 nun 
to 2,0 mm, preferably from 1,0 mm to 1.5 mm. However* much higher diameters for tibie 
die are also possible. The die is preferably designed so that the maximxim rise in 
temperature of material passing thcrefhrough is about 15 ''C. As noted above, the 
ternperature of the pirodact as it exits the die orifice is above, but preferably not more than 
25^ above, the glass transition temperature (Tg) of the water-soluble encapsulating 
material, Tbe apparatus is preferably equipped with a cutter Icnifc or any other Catting 
device allowing to chop the melt as it exits from die die when it is still plastic. The product 
which is cut is thus still at a temperature which is above its glass tratssition temperaturei 
The extruded product is then allowed to cool, ox is cooled by any conventional means 
(such as pneumatic conveying to a cyclone), to a temperature below its glass transition 
t€3x^erature. 

Preferably, die extruder is maimained at a temperature of from about 7(fC to about 240*C> 
more preferably from about SO^C to about 220^, and moat pr«2tobly from about SO^C to 
about 160''C. In this way, adequate conveying and formmg of fhe materials is ensured. The 
residence time, ol the shi^ fhe extruder is preferably from about 0.5 ttdnutes to about 
10 minutes, more preferably from about 1 minute to about 4 minutes, and most preferably 
from about 2 minutes to about 4 minutes. 

The extruder can be any known e)drus3on apparatus, illcludi^g but not limited to^ extruders 
commerciaUy available from APV Baker (CP Series), Werner & PFleiderer (Continuous 
and ZSK Series), Wengex (TF Series); Leistritz (ZSE Series), Buss <LR Series), Reiten 
Lausar (BT Series); Weber (pS Series), Colmnbo (RC Series), Buehler, BenStorff, and 
Thfirmoprism, 
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ExtmsioA of fhe particles of this invention may be carriied out by any extrusion me&od 
such as is <Je8(aibed, for exaingple, in European patent spedficatian EP-B-0 486 59Z 
(HenJcel KGBA) or Intematiottal patent applications WO-A-93/0217i5 (HeRkel KGaA) and 
WO-A-94/09H1 (Henkel KGaA), In flus extfttsion process, a solid preniix is extmdbd 
under pressure to form a strand and, after emerging from the multipfe-bore extrusion die, 
the strands are cut into granules of predetennined size by means of a cutting unit. 



in one preferred embodimeat Of the invention, the slurry is delivered, preferably 
continuously, to a planetary roll extruder or to a twin-screw extruder with co-rotating or 
contra-rotatiiig screws, of which the barrel and Oie e&txusion/granulation head can be 
heated to the paredetemiined extrusion temperature. Under tiae conveying effect of the 
extruder screws, die premix is extruded in the form of fine strands ttirougH the smmpih- 
hote extrusion die in the extaider iead and, fmaUy, size-reduced by means of a cutter, ftsr 
example rotating cutting blade, preferably in partioles to fhe form of which la sp&erical, 
cylindrical or a shape between spherical and cyUndrioal. The boie diameter of flte 
multiple^bore extrusion die and die length wMc3i the strands are cut are ad^ted to t£l 
desired partide size. In this embodiment, particles are produced in a substairtiaUy 
uniformly predeteratinable partide size, the absolute particle sizes being adaptable to th^ 
pariSailar applicadon envisaged. 



Particles according k> the present invention typically have an average particles size in the 
ranpe from 10 inicrqmecers fo 2000 naicrometers, preferably irom 50 micrometers to 1500 
micrometers, more preferably from 75 micrometers to lOOO micrometers and even more 

pr^ably from 100 micrometers to 750 micrometers, depending upon fhe type Of product 

into whicih they are to be incorporated. 

For example, if the particles are intended to be used in a laundry powder, it is e^peciaUy 
preferred to use particles with an average size of at least 500 miorometers and desirably 
not larger than 1500 micrometers in order to prevent the particles segregating wiliun i2he 
powder. However, particlfis having an average particle size of greater than 1500 
micrometers could suitably be employed in tablets for laundry or antodishwash 
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applications, where a single particle msy comprise each tablet, delivering a single dose of 
perfiame. 

The resialting. pailicles iSptiomUy drisd or subjected to otihear "^dewastireara 

processing st^s as appropriate. 

The term "coated" as used terein means a layer of encapsulating material which is applied 
to a core Buoti tliat the ccs*e is in intioiate contact witibi the encapsulatiiig material, teing 
fiilly covered and enclosed within said encapsulating material. 

The team "stable" as used herein means that the integrity of a particle remains nnajBfected 
upon exposure of the particle to typical conditions of 20''C/40% relative humidity, and 
preferably 37^C/70% relative hnmiday and/of exposure of the particle to hostile agents 
contained, in dry products or articles such as enzymes and the like, so that there is no 
premature release of absorbed perfume by degradation of the coating. 

The term "high relative humidily" as used herein meaas typically 20*C/40% relative 
hnniidity, aad preferably 3r'C/70% relative humidity. 

The term "water-wluble** as used herein means a material or mixture of materials whidbi 
dissoIveCs) in water of aqueous solutions^ possibly under ^ variety of conditions of 
temperature and pH, e.g. at neutral or alkaline pH, i.e. pH 7 to 12. possibly at 40*C, 
ptefisarably at 30*C, and more preferably at 2(fC. 

The term "water-dispersible" as used hjerein means there is no visible residue on^ for 
example, cloth after a wash and/or rinse cycle. 

Swellable Materials 

^ As noted above, it is preferred to use core material that is a swellable material, which is 
preferably non-porous^ and which is suitably an organic polymer. Preferably, the organic 
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polymer produced by polymerizatiiM results to a soHd core, rather than a hoflow capsule. 
Advantageously, formation of a soUd ewe enables access to the desired ske range of 
patticlea, a«d the polymerizatiott reaction may be carried out in Hie absence of perftttne. 

Suitable organic polymers useftU haein are polymers of a vmyl monomer ili^t may be 
cross-Imked or pattiaHy cross-linked. It is also possible to use simple linear polymers. 
However, these can give cores which may lack structural integrity so may dissolve when 
added to a perfume, or at least be somewhat sticfcy. Thus, it is usually convenieni and 
prefeaiied to introduce some tg-oss-linfcing or chain bmching. 

Therefore, suitable organic polymers useful herein may be formed by polymerisation of 
vinyl monomers, with some cross-linking and/or chain branclbiiig agent included to th^ 
monomers that are polymerised, sq that some cross-links are formed between the polyma- 
,«ihains- If a oross-linfci,^ ^^t is used, proportion of cross-linking may be low, so ihm 
after polymerisation there may be some polymer chains that remain eatirdy linear and are 
not cross-^liofced to ai^ btJier chaifts. 

A number of vinyl monowers containing a sh:^e carbon-caTbon double bond may be used^ 
One suitable category of monomers (A) are esters of acrylic and alkyl acrylic acids of 



focmrda: 



where R,sub.l is Jiydrogeu or straight or branched alkyl of 1 to 6 carbon atoms, preferably 
1 K> 3 carbon atoms and R.sub.2 is straight or bitched alkyl of I to 8 oarbcm atoms, 
preferably 3 to 6 and most pi«f«rably 3 or 4 carbon atoms in a straight or branched di^in. ' 

Th«e mono^nsrs may be used ^ther singly, or fax the ibrm of a cott*inatian of two or 
inore moncaaers- 

Specific exan^les of suitable monomefs are isobutyl methacrylate (which is particularly 
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preferred), n-butyl acrylate, n-bftttyl methacrylate, isobtityl aaylate, n-propyl acrylate and 
iso-prppylmeiliacrylate. Less preferred is mefliyl methacrylate. 

..A3ao&CT smtabls moflbmer i$ st^ 

Cross-linking between polymer cteins foiroed frcan the above monojoierd cm be achieved 
by indudj^oig in the mojoomer mixtare a small pitopordon— for example Less than 10%, 
preferably as little as S% or 1 of a mcmomer havixLg at least two carbon-carbon doiible 
bO]ads. The use of such a material to provide cross-lmking is well known in otiier 
applications of polymers, although it is usual to iiiirodtics a greater propordon of cross- 
linfcmg than is required for this inveatloii. Examples of this type of oross-linkiiig agent are 
divinyl besxizeiie^ diesters formed between acrylic acid and diols, such 25 l,4''butai:ie diol 
diacrylate, and higjhex esters formed between, acrylic acid aad polyols— whicJi may be 
sugars. 

Chaia brancbt££ caiai be introdtkced by including among the monomers ia hydrrayalkyl" 
monomer of fbrmnia: 

HtC=CCRx)C02R5 

where Il.sub, 1 is as specified above aM R.sob,3 is al^l of 1 to 6 carbon atoms bearing at 
least pnjs hy^Iroxy groupj preferably 3 TO 4 carbon atoms in a straight or borancbed chaifl 
and bearing a single hydroxy group. These monomers undergo a side reaction during the 
course of polymerization, and this side reaction produces chmn branching. When there is 
chain branching witiSiout cross-IinMng, it is suitable that a hydroxyalkyl monomer of the 
above formula provides from 10 to 40% by wdght of the monomer mixture. 

Stiitable hydroxyalfcyl monomers are hydroxypropyl mefhacrylate, hydroxybutyliaciylatei 
and hydxoxyethylaorylate- 
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A fbrtbear suitable category of monomers (B) are esters of acrylic or methacrylic acids of 



wliere R-sub-4 is hydrogen or methyl aod is a straight or bjc^actched alkyl of 9 to 16 

carboii atoms. 

These monomers imy be used either singly, or in the fofm of a combination of two or 
more monomers. 

Specific examples of suitable monoraflrs of the ajbr^caitioned category include dedyl 
(meth)acrylate5, dodecjrl Cme£li)acrylates, tetradecyl (metti)acrylates, and hexa-decyl 
(mig»Ch)acrylates. 

it 

The above-descdbed mqaioMs of category (B) may be combined with one or more fiirttief 
xQommers that possess a polymerisL^g mmturated group, provided diat the mooomiers of 
category CB) acoount fox Hie main moleiy and are present in not less than 50% weight of 
&i& mcmatner mlxttire. 

The flnrtiier mottoiners wMch.are efifectively usable in combination wiiii the monomers of 
category (B) include (inefli)acrylates of mottovalent aliphatic alcohols of not more thm 9 
carbon atoms such as methyl (mefli)acrylates, ethyl (meth)aciylates, butyl (iweth)aorylates, 
2-ethylIiexyl (ineth)acrylates, and n-oc»yI (3neth)aciylates: (mefh)acrylaiiBS of monovalent 
aliphatic alcohols of cot less than 17 carbcai atoms such as octadecyi Oineth)acryIaces and 
behecyl (meth)acrylates; (metli)aciylates of aUcycIic alcoihcls such as cydo-hejjyl 
<me£h)aciylates and menthyl (me«i)aciylates; (nieai)acrylates of phenols such as phenyl 
(niefli)acrylates and octylphenyl <meth)acrylate8; aminoallqrl («]ietfa)acrylates sudt as 
dimetiiylaminoefiiyl (ineth)aoiylaies and diethylamSnoethyl <ffie:fa)acrylates; (mefli)acrylates 
possessing a polyoxyethylene chain such as polyeiifjyleac glycol mono(mefli)acrylates and 
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methoxypolyethyleae glycol mono(ineth)acrylatas; (mefh)acrylaimdes such as 
(meth)acryiami<les^ N-mefliyloI (meth)£u?tylainides, and dimediylaiiimoethyl 
Cmetii)acrylamides; poIyolefSiss such as etliiylene and propyleaae; arQxn^Cic vinyl compounds 

as styrene, .alpha.-mjethyl Blytmt^ and t-bailyl siyrene; atad vinyl chloride, vinyl 

acetate, accyloJiiirile, and <metibi)acrylic acids, tor exaniple. These monomers may be used 
d&er singly, or in tJie form of a comhinsition of two or more monomers. 

Cross-linking bettveen polymer chains formed firom the above-mentioned monomers can be 
achieved by including sreatef than 0.001% to less than 10^ by weight of a cross Jififcable 
monome/ having at least two carboa-carbon double bonds which functions as a cross- 
Hnking agent 

Examples pf suitable cross-lm^ble monomers for use with cgjegoiy (B) monomers mclndc 
ethylene glycol di(meth)acfylates, diethylene glycol ,.di(roedi)acrylates, polyethylene glycol 
di(meth)acrylates, polyethylene glycol polypropylene glycol di(mBth)acryIates, 
polyporopyleiie^yool di(medi)acrylates, 1,3-butylene glycol diCmeth) acrylates; N,N- 
propylestie bis-acrylamide, diacrylamide dimsfttyl ether, N»N-methylene bis-aGiylaniide, 
glycerol di<me£h)acrylates, nCopenQ?! glycerol di(mefh)acrylates. 1,6-hexanfi diol 
di(raeth)aciylates, trimefliylol pfopancs tri<meth)acry!ates, tctrametfiylol propane 
tetra(meth)acryiates, polyfunctioiial(nie<h)aciylates obtained by the esterification of 
alhylene oxide adduces of polyhydric alcohols (mot as, for example, glycerine, neopentyl 

^^'^^r ^^^^^^ P™P^,? . *^^^yJ^.9l and tetramefhylol ineihaa^^^ 

(meai)acrylic acids, and dJvinyl benzene, for example. These cross-linkable monomers 
may b© used either singly, or in the form of a combhiation of two or more monomers. 

The properties of the resulting cross-lmked polymers obtained by reacting monomers of 
category (B) with a suitable ctcss-Mnkable monomer (or an optional fttrther monomer as 
above described) and methods for tfieir preparation, are described more fijJly in EP-B- 
441^5125 incorporated herein by reference. 

Optionally, a pattide as described herein may additionally ccnnprise at the exterior of the 



19-DEC-2003 IBS 27 FROM KEITH U NRSH & CO - TO PD NEWPORT FfIX P. 20 



15 



core, a further polymer that incorporates free hydaoxyl groups, as described more 
completely in WO 98/2S39S, inooiporated by reference. Advantageously, the 

attachment of the polymer incorporating free hydroxyl geoaps to the core is such that the 
poiymer is. not completely remaived upcat contact of the particle wim water. Thefefore, 
TO<Ier t&e appropriate conditions, the WEtef-solnhle encapsmafing material typically 
dissolves and die polym^t incorporating free hydroxyl gr^s serves to eahance deposition 
onto (or retortion on) skin or surfaces sndi as vitreous snrfeces or fabric. Topically, die 
ihriher polymer t&at ijjcoiporates free hydroxy! groups is sdected from polyvinyl alccihoi, 
oeUuaose, or tajemicany modified c^ulose. 

Organic polyroers comprising a monomer from eidier category (A) or (B) may be prepared 
iisias &e technique of suspension polymerisation. This is a process in which fixe organic- 
monomers are fonned ii,to a suspension in an aqueous phase, and polymerised. It i^^ 
customary to stabile the suspension by iucoiporating a stabilising ag^sat in the aqueous 
phase before adding one or more monomers. Suitable stabilising agents include polyvinyl 
alcohol, anionic sxirfectaats. or non-ionic stofectaats wifli HLB of at least 8. AlternativeljF^ 
the organic polymers may be formed by emulsion polymerisation which ledmiqui 
produces cores of approximately < 1 micrometer which can be agglomerated to a desired 
particle size. Polymerisation of each suspended droplet leads to a bead of polymer. W 
techmquas are more fally described in WO 9S/2839S, h«dn incorporates 

A fnrther suii^Ie technique for the preparation of organic polymers includes bulk or 
solvent polymerisation which technique produces blocks of polymers which may requfre 
grinding to particulate fom. 

If the particle oan^ises a fu«h«r polym^ with free hydroxyl groups, such ^^s polyviuyl 
alcohol, at the exterior of a core, attachment of said fbrther polymer can be achieved by 
-polymerising the monomers m tfee presence of the polj^ ^th free hydn^I groups 
usme the technique of suspemion polymerisation as described in WO 98/28398 . 
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Perfiimes 



As med herein ik^ teem "perfume" denotes a substantiaUy waser-insaJuble compositicm t»f 
matter consisting of one or more perfiime coii^onen^ts* optionally niixed with a suitable 
solvent or diluent^ whiab. is used to impart a desired odor to the product to wMch. it is 
added and/or to skin or fabric. Perfume conqponeiats are those coiistitu&nts of ^ per&me 
which are added thereto only or primarily for flbieir olfactlve contribution. The jiuiaber of 
perfume components in a perfume is typically ten or more. In tnwy instances, the 
molecular weight of a perftoie conp^nent is in excess of 150, but does not exceed 300, 

Pca-fiime components may he natural products such as essential oils, absolutes^ resinoids, 
resins, concretes, etc., and synthetic perfume components such as hydrocarbons, alcohols, 
aldehydes, ketones, efhers, acids, esters, acetals, I^^^tals^ nitriles» etc.» mcluding samrated 
and unsaturated aliphatic, carbocyclic and hetexocyclic compounds. 

The paxtides of the present inventidn typically comprise ftom 5% to 5056 by wd^t of dxe 
particle of perfume, preferably from 10% to 40%, and more preferably from 15% to 30%- 

Peiftinie components which may be used m the particles of the present invention indhide: 
acetyl cedrene, 4-aoetoxy-3-pentylte«rahydropy- ran» 4-aceiyl-'6-t-butsrl-l,l- 
dimethylinidane, available under the trade mark "CELESTOLIDE". 5-acetyH, 1,2,3,3^6- 
hexamethylindane, available under the trademark "PHANTOLIDE", 6-acelyI-l-^i50propyl- 
2,3,3,5-tetramethy- lindane, available ujider the trade mark "TRASEOLIDE", alpha-n- 
amylciimamic aldehyde, aitnyl salicylate, aiibepine, aubepine nitrile, aurantion, 2~t- 
bniylcyclohexyl acetate, 2''t-biityIcyclohexanol, 3-(p-t-bti:tylphenyl) propanal, 4-t- 
butylcyclohexyl acetate, 4-t-butyl-'3,5-dinitro-2,6-dimethyI acetophenone, 4-t- 
butylcyclohexanol, benzoin siam resinoidSg bensyl benzoate^ benzyl acetate, benzyl 
propionate, benzyl salicylate, benzyl isoamyl efhjar, ben2yl alcohol, bergamot oHj, bornyl 
acetate, butyl salicylate, carvacrol, cedar atlas oil». cedtyl methyl efber, cedryl acetate, 
cinnamic alcohol, cinnamyl propionate, cis-3-hexenol, cis-3-hexenyl salicylate, ciironella 
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oil, citronellol, citronelionitme, citronellyl acetate, ciftronelb'loxyacetaldehyde, clovel^f 
oil, coumai'm, 9-decett-l-oI, n-decanal, n-dodecanal, decanol, decyl acetate, diethyl 
pMislate, dihydfonjyrcenol, dihydramyrcenyl fonnate, dihydroinyrcenyl acetate, 
dihydrot^inyl acetate. diaethyibeaByl carbii^^l acetate. . dimstihylbenaylcarbraol, 
daneiJiylh^tanol. dinwtljyiootanol, diu^cetol, djgphenyl oxide, ethyl ikaphfliyj ether. e(byl 
vaniUin, eftyJeae brassyiatB, eugenol, g«sranaoI. geranium oH, geranonitrile, geranyl nitrile, 
geranyl acetate, 1.1.2.4.4,7-hexametbyl.6-acetyl-1.2,3,4-tetraliy- dronaphftalene, 
available undBr Che ttademark -TONAUD", 1.3,4.6,7,S-hexafiydro-4,6,6.7,S,8- 
hexamettiylcyctopenta-2-beiH:<^pyian, available under the frade mark "GALAXOODE- 2- 
n-heptylcyclop^ntandne, " 3a,4.5,6.7.7a-lM(X9]biydrO-4,7-methano^l(3}H-^^^ 

yiprapiqjffite. available Tinder ifae trade mark "FLOROCYCLENE", 3a.4,5,6,7,7a- 
liexaIiydEa-4,7-metiliaiio- l{3>H-inden-6-y]acetate. available under the trade mark 
"JASMACYCLENB" , 4-(4'-hydroxy-4'-mfitiiyIpentyI)-3-cydohexenecarbaIdehyde. alpha^ 
bej^icmanHmc aldehyde, heliotfOpin, HERCOLYN D, which is a trade -tmric of Hercules 
Inc. and is a mktuxe of dihydro and t^trahydro meiiiyl abietate, hes^yl aldone, he^I 
ciimamlq . aldehyde, heryl salicylate, Jbydrftxycitronellai. i-nonyl tbtmate, 31 
isocamphyloyclohexanol, 4-isopropylcyck*exaiJol. 4-isopr<>pylcyclohexyl mefljanol. 
indole, ionones. irones. isoamyl salicylate, isofaomeol, isobon^l acetate, isobaiyi 
salicylate, isobatylbefl2«,ate, isobutylpbenyl accate. isoeugenol, isolongifolaiiDne/ 
isonjefliyi ionones, isoaftnanoa, isononyl acetate, isopTilegoI. lavandin oil, lemongrass oil, 
linalool. Hnalyl acetate, methyl beta orcinyl carboxylate (LRG 20I>, 
3-(p-isoproRylpbettyl)propanal. 2-ineiiryl.3-(p-t-butyIpfaeayl)propa- n^; 3-metiiyl-2-pentyl- 
cyctopcManone. 3-meffiyl-5-phfinyl-peniai«,l. alpha a^ beta methyl ,,aphfiiyl ketoiies, 
m^l ionones, methyl dihydrojasmonate, diethyl naphthyl e&er, methyl 4-prqpyl phenyl 
eflter. Mousse de diene Yugo, myrtenol, aeroli oil, nonanedioI-l,3-diacetate, nohaiiol, 
noaanoIid^l,4, nopol acetate, l,2.3,4,5,6J,8-octahydro-2,3,S,8- ~tetramethyl-2-acelyl- 
naphthalene, available under the trade mark "ISO-^-SUPER", ocm„ol. Oppopanax 
resinoid, orange oil, p-t-amylcyclohexano«e, p-t-butylmethylhydrooimiamio aldehyde; zl 
pheftylethafiol, 2-phettylethyl acetate, 2-pheiiylp.opanoI, 3-pheaylprOpanoU para-methal?- 
01, para-t-buiylphenyl methyl etfeer. patchouli oil. pelarge«e, petitgit^ ofl, phaioxyeihyl 
isobutyrate, pfienylacetalddlQrde diethyl acetal. phenylacetaldehyde dimethyl acetal, 
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plienyiethyl a-butyl etiier, phenylethyl isoarnyl ether, phesxylethylpheGniyl acetate, pimento 
leaf oilj rose-d-oxide, Sandalone, styrallyl acetate, 3,3,5'trimethyl hexyl acetate, S.S^S- 
triiaethylcyclohexanol, terpineol^- terpinyl acetate, tetrahydrogeraniol, tetraliydrolmaloola 
tetfahydroniugTOl, tetrabydiomyfceBoU tfayme oil, trichlpromefliylpheaylcar'- biijyl ace^te, 
tricyclodeceiryl acetate, tricyclodecenyl propionate, lO-tmdecea^-l-aU gamma 
UDdecalactemfi, lO-undecen-l-oL imdecanol, vanillin, vetivefOl„ vetiveryl acetate, ve^yvert 
oil, acetate and propionate esters of alcohols to the list above, aromatic nitromusk 
fragrances, indaae nm^i:; firagraiices, isodiToman musk fragrances, macrocyclic ketones, 
macrolactone musk fragrances, and tetralin musk firagraiices. 

Perfmnes frequently include solvents or diluents^ for example: ediamol, isopropanol, 
diefliylenfi glyisol monoediyl aiier, dipropylene glycol, diethyl phthalate a^d triethyl 
citrate. 

PerfumeiS which are used ixi this invention may, if desired, have deodorant properties as 
disclosed in U.S, Pat. No, 4303,679, U.S. Pat. No, 4,663,06g and EP-A-545556- - - 

If tiie cores are impregnated with a perfume after mamifactiire of the cores, but before 
processing m accordance with the invention, we have fiound diat the absorption of perfnme 
can be enhanced by choosing materials with a hydrophobic character, or by zniKing a 
hydrophobic oil into fhe perfbme. 



Examples of hydrophobic oils which cm enhance perfiime uptake include dlbutyl phfhalate 
and alkane mixtures snch as isoparafSn and di(C,sub.8-C-SUb.lO alkyi) propylene glycol 
diesters. 

When the cores of swellable material as described hereinabove are allowed to absorb a 
perfume, they can absorb a smpxismg quamity, typically at least their "owi weight of 
peffam.e and often in excess of their own weight. 
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1>pically, tbe w/w ratio of core maKTMto pesrttoe is in fixe range 5:1. to 1:5, preferably 
ill the range 3: 1 to 1:5 and more preferably in &e range 2:1 to 1:5. 

TJae absorption of a perfume by a sweBable material, can be brought abput by simply 
isringing &e p«ribne and the ^eUable niaterial into contact, and allowing them to sta^d. 
This be achieved by mixing a perfume with the sweUable tnaterisl after ib^y have 
be^ separated from the aqueous phase, or it xn^y be achieved by mixing periu^e into an 
aqueou. slurry of swellabie niat^al and allowing fl.e «,isture to equilibrate. It c^n also be 
achieved by mixing the swellaWe material and perfbme separately into an aqueous liqirid 
product and alIow^I3^g that mixture to equilib*aie, 

3yatpr-Soitih1e Eneapsnlatinf, \/r.*^r^.j« 

Tbe eeim "waier-solnble encapsulating niaterial" as nsed herein is fe«ended to cover one 
or a mixt««. of material. Far brevity a„d .impiiciQ., me w^ter-.oIuble encap^l^ting 
Biatrial win be refeo-ed to as «ac socapsulating materiM- or "Ihe encapsulating materials" 
or "to encapsulating material". 

coatfag =«™od ,„ew,te ^^rtals, tta e<,nvc,^e»«t, '=-ba>s maodon 

4.«Mv« ap™ oon,.« Of pa«M« wia water „ «r 
anahne pH as it is not ch«J«Uy boM«J » a core, lue «=ap«aMi.« „a«riaj Is al« 
suitably stable under ^uditious »f Mgh reWve (being ^baanflally 

hygrosccpic), ^oBdJy, or al£«Baflv«y, A= c«a^„,aaag n>a«rial be s,tf„e to 

attack hostile ingredifails in a diy prodnct or article. 

J^fctably. flK etu^apMMBg -atrial ™«»bte ft>c use iereiB tems a glassy te, nan 
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crystalline coating. The glass is formed by heating the material to above the glass transition 
teamperature. Tg, of the materiaL Alternatively, in order tg fiacilitate processings the 
materiaj may be heated to above its meltiisg temperature^ Tin. 

The water-soluble eaicapsulating inaterials Tise&l heirein are generally selected fronx 
%droxyIic compounds, proteijas^ and synthetic jHhn-fornrfng polymers, or mixtures 
thereof. Preferably, the water-soluble enc^SQlatiiig materials are hydroxylic coxx^oimds or 
syifliietic film-forraing polymers, and mlxmres thereof. 

Suitable hydroxylic compommds for use herein are typically selected from one or more of 
carbohydrates^ or deriivatives thereof, and natural or synthetic gums, or mixtorcs thereof- 
Preferably, fhe hydroxylic compound is a carbohydrate, or derivative thereot 

Smtable carbohydrates, or derivatives thereof for use hereto can be any or a niisture of a: 
1) sugar where in the context of the invaatioa the tetm **sugar" is intended to cover 
monosaccharides^ disacoharides, oligosaccharides, polysacdbi^ides and polydls and 
derivatives hereof and reference to "sugar" should be construed accordfagly; ii) starches 
inchiding modified starches and hydrolysates; and iii> hydrogenates of i) and ii), e.g, 
maltodextrin. 

Both linear and branched carbohydrate chains may be used. In addition chemically 
modified starches naay be vsed. Typical modi^adons jnclude the addition of hydrophobic 
moieties of die form of alkyl or aryl groups etc., identical to those found in surfectanis to 
impart sorae surface activity to Ihese compounds. P|^efexred carbohydrates, or derivatives 
thereof for use hereia are sugars, starches or modified starches, and nrixtmres thereof^ 
possibly admixed with hydrogcnatves of sugars and starches e.g. maltodextrin. available for 
example itmder the trade name "Glucidex 21*' jScom Roquette Freres, Lestrem, France, 

Suitable sugars for use herein include sucrose, maltose, mannitol, maltitol tod anhydrous 
isomalt, or mixtures thereof. 
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A prefejffeij sugar is maltose, available for ejcauaple as a maltdse syrup imder tJie trade 
name "Rolys D5780" from Roquettes l^«res has a Tg of S7*C-Rooos,y. 1993, 

Carbohydr, Res. 23S: 39-48) or as a high maltose syrup under the trade naroe "Flolys 
D5777S" wMch also contains o&er mono, oligo and polysaccharides and is also 
commercially available from Roquette Freres, Lestrem. France. Good results have been 
obtaiufid vsiiig JFloIys 5780 maltoae. 

Suitable starches or modified starches include Capsul E.TM., N-LOK,TM. and Hi- 
Cap.TM., all of which are commercially available from National Staroh Chemical Co.. 
Bridgewater, USA, 

Examples of suitable naairal or syinthetic guniB for use herein include alginic add and salts 
m6 derivatives thereof, carrageenan. xaqUiaii gum. oarbojtymethyl cellulose sails, gam 
arable, gam tr^canth and gam karaya; 

Pfotems suitable for fhe pmposes of fbe present invemton mclude ftr example, gelatia iid 
casein, and derivatives fliereof . /; 

Also snitable for use herein are syathetic «lm-foiimng polymers where in the contm of 
file invention, by the term "filjn-fonning- is meant a polymer which is capable of forming 
a coherent coating. Generally, synthetic fflm-fonning polymers having a carbosylic acid 
moiety are insoluble at acidic pH hut are typically water-soluble under the m-nse 
conditions of a cleaning prodtict, i.e, at alkaline pH. Examples of suitable synthetic film- 
forming polymers include polyatsrylic acid based polymers, such as for example the 
Glascol.TM. series commercially available from Ciba Specialily Chemicals. Rradford. 
UK, which are polymer latices of poIyaoyUc acidj polymelhacrylic acid based polyKiers 
such as ihe EudragitTM. series comniiBPciaUy available trom Rohm & Haas, Maddphia, 
USA; polyacrylonitrile; and polyvinyl alcohol commerciiDy available for examEfle as' 
Gohsenol GR-23.ru. from Nippon Gohsra. Osaica, Japan, with poIyvitQl alcohols Having 
a high amount of hydrolysis being preferred. 
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Glass tramitian temperature, connnoiily abbreviated "Tg", is a weH Jcnown and readily 
determined property ftxr glassy materials. This transition is described as being equivalent to 
the Uquiaification, upon heating tbrojagh the Tg regwEi, of a material in fiie glassy state to 
one in the liquid state. It is not a phase trantsition such as melting, vaporisation, or 
sublimation. [See WiUiara P. Brennan, "What is a Tg?** A review of the scanning 
calorimetry of the glass transidcm", Thennai Analysis Application Study #7, Perian-EIinea: 
Corporation, March 1973.3 Measurement pf Tg is readily obtained by using a Difrereniial 
Scanning Calorimeter. 

FoT the purposes of the present invendon, ttie Tg of a water-soluble encapsulating inaterial 
is obtained for the anhydrous mateml not containing any plasticizer (which will impact the 
measured Tg value of the water-soluble encapsulating materia]). Glass transition 
temperature is also described in detail hi P- Peyser, "Glass Transition Temperatures of 
Polymers". Polymer Handbook^ Third Edition, J, Brandrap and E. H. Iramergut (Wiiey- 
Intersdeace; 1989), pp. VI/209-- VI/277. 

At leaat one of the water-soluble encapsulatitig materials u&efi^ in the particles of the 
present invention preferably has an aiihydrous, nonplastlcized Tg. of at least 0°C, 
preferably at, least about 20°C, more preferably at least about 40**C, even more preferably 
at least 60'C, and most preferably at least about lOO^'C. Jt is slso preferred that, These 
materials be low temperature processable, preferably within the raisge of Jfrom about 50^ 
to about 200°C, and more preferably witidn flie range of ftom about 6(fC to about IBO^C, 
Such water-soluble encapsulating materials include hydroxylic compounds such as sucrose, 
maltose, $iarch hydrolysates such as cam syrups and maltodextriu, and hydrogenated 
starch hydrolysates. 

The encapsulating material may include optional additive ingredients such as plasticizers, 
anti-agglomexation agents, pigments, dyess preservatives, optical brighteners, pearlescent 
agents, salts, dispersion aids, conditioiQimg agents and mixtures thereof. 
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Examples of suitable optional plasticizers include sorUtcA, water, polyetliyleiie glycol, 
propylene glycol, low molecular weiglfjt carbohydrates, and fihe like, wjfh sorbitol, 
pplyethyieae glycol, low Soolecolar weight polyols or water, irad mixtures thereof, being 
preferred. Most prefisrred is water. Whilst not wisfaing to be bound by tlieoiy. it is 
believed fliat the presence of a smaH amount of a plasticizer in the encapsulating material 
helps to prevent excessive brittlenesB and thus craofcing of the glassy coating formed 
around a core. The plasticJaer is generally employed at levels of firom about 0.01% to 
about 23% by weight of the eiwapsulating material. 

Typically, if water is employed as a pMdzcr in the encaps^ilating material, then the 
encapsulating xnatsrial generally comprises greater man 0%, preferably greater than 0.5 9^*. 
and generally less than 10%, pfeferably less than 7% and more prefei^bly less than 5% b^ 
weight of the particle of water. 

■The optional anti-agglomeraticm agents accarding to the present invention are preferabf 
inert powders or dusts, inchiding Elemental Grot^ a steadies and tri-calcium diphosphate, 
and. axe ^ically included at low levels of less than 5% by weight of the encapsulating: 
toatcrial. 

The inveniion wiU flow be described in ftmher detail, fay way of iUustraiion, in fee 
following examples and with refepence to the accompanying drawings, in which 

Figure I is a flow diagram illustrating the process of one embodiment in 
accordaace with the invention.. 

S^ferring to Figure 1, the illustrated apparatus comprises two integrated bulk containers 
mCs) 10 and 12 to whicli are siip^ the siurry-foixni«g ingredients of encapsulating ' 
inaterial. aqueou. solution, core material and perftune. The ingiedients axe sttoed 
continually wito the IBCs with a lower shear stirrer, to pre-mix the faigredients in a way 
that wiU not damage deKcate polymer core materials. The mixing is sufScient to shear 
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fhia fhe slury and reduce its viscosity so it is easy to pump, wifli viscxssity typically toeing 
reduced flrom arcaind 25,000 mPas io around 14,000 mPas. Tfee slwriy is maintaiiied at 
ambiet* temperattune, and tj^cally has a water coAt&nt of about 20% wt. 

TIxe two 1BC$ 10 and 12 are coimecited via a manifold 14 to a consmon flow line 16, wMi 
appropriate valves being pf ovidcsd to ejoisure a oonstazxt smpply of slittny- 

Sliirry is pumped in line 16 by means of a pump 18 (LabuBrox BaureUu^ 2) through a flow 
meter 20 (Prolins Rromag 53, Endress & Hauser) to a pre-heater 22. 

PrsH-heater 22 is a low ^eax rising film packed plate heat exclianger, and consist? of a 
Patelec boiler, E8/V2 and three plate heat exchangers, two M3 and one M6. The typical 
set point for the pre-heat^r is 120''C to 135*C, e,g. lie^'C, The shear experienced in the 
pre-heater is <50&'\ The pre-heater acts to raise the tsnperature of the slurry in a low- 
shear manner, so that the water content of the slurry is reduced from about 20% weight to 
about 7% weigta. 

From die pre-heaier 22^ the slurry (which is homogeneous) pasises directly by gravity to 
extruder 24 (Berstorff Z6QA-HT). This is a twin co-rotating screw extrader, having a 
b^el diameter of 64mm^ suitable fox commercial productiojoi at rates of oveir 100 kg/hr. 
The ejrtrader hais nine barrels, each 5 dianaeterB (5D) in leagfli, i.e. the total length of the 
extruder is 45 D, Barrels 3^ 4j 5 and 6 have openings to the atmosphsre to allow steam to ^ 
escape. Barrel 7 has an opening wMch can be ope^i to atmosfdiere or connected to 
vacunm. The barrels are set at appropriate temperatures to heat the slurry bei^xg conveyed 
fiurongh the extruder to remove farther watear, so that slurry at the downstream end 
contains about 2%wt water- 
Hie e?^truder is a low shear extruder that has all conveying (forward or reverse) screw 
profiles and that has no mixirtg paddles or kneaxiing elements in the screw profile. All of 
the screws are forward conveying elesznents^ apart from a single reverse screw eJeaoient just 
before the vent of baixel 7, This has the effect of preventing or reducing damage and 
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degradation to de«cate core maierial that might ctfaerwise occur during the extrusion 
process. . 

The exit of Hie extroder, ai ifae downstream end, is provided wifli a die plaie leaving a 
number of holes, typically each I ma in diameter. The slurry is forced throngh Hie die. 
which is designed so that ihe loaxi™ rise in temperatore of material passing 
tbesreilirongii is about 13*C. 

A fece cuttffl: 76 (BCTG. Buehler) 15 provided adjacent the extruder die plate, and cute 
strands ofexiidateanergingWthe die to appropriate length, ^ic^^^ • ■ 

The extruder is operated so tbe temperature of the exudate is sHghtly above the Tg of die 
encapsulating material (less than 25«C above, and pieferahly less than 15*C above) so dikt 
the particles are not too tacky and do not tend to ag^onieraie. However, the encapsulatii% 
material can nevertheless flow over and cover any core material «cposed during esoksion 
and cutting. . . . . : 

The particles are blown by tiie action of a Wower 28 and transferred pneumaticaHy to i 
cyclone 30 where they axe coDected and lhaii classifi«i in a classifier 32 {Gottfih screetoi 
During ^ transfer and within the cycdone, the particles cool to near ambient temperature. 
Purther. the particles lend to be rounded aij they cool in the transfer to the cyclone. 
Mahed particles are thus produced in one process, without the need for milling and 
further coating. 

Flow aid is added to the particles in a tumble mixer 34, and the particles collected and 
stored in a bulk bag 36. 

EXAMPLE 1 - - 

Particles were prepared from the following materials. 
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lagredieat %wt . 



Polymer^ 20 

Perfiime^ 20 

Maltose^ 40 

Water 20 

Pigmetit* 0.1 



^Polyisobutylmefhaciylate cross lintosd wlifa 0.05% 1.4-butaiie diol diacrylate <BDDA> 

using SS% hydrolysed polyvmyi alcohol "(GDhsenal available from Nippon 

Gohsei, OsaJsa, Japan) as the suspension stabilizer, as in. W098/28398^ The material 

lias an average particle size of 100 microns. (This is the core material), 

^Perfume; CT0057, available from Quest International, Ashford, England. 

^ Holys D5780, available from Roqnette, Lestrem, France, The Tg of tbis material is 

87°C* (This is the coating material), 

Vibracolof Qtttn available &om Ciba. Macctesfleld. Bagland- (Jbis is 

colondng material). 

Using the aE^^aratua of Figure 1, flu? poJymcr. perfume and maltose were mixed in tbe 
water in the IBCs to prepare a feed sltmy. The feed sluixy was pnxjngped at 43 kg/hom 
through the pre-heater at a setting of 12S''C. The niixtiire passed directly to the ejrtroder 
(Berstorff Model . „ 

The screw speed was 50 rpm. The barrel temperatures were set at the foUowiog 
temperatures to opthnise the reduction of water content: 

Barrel 1 ambient 

2 160**C ' ^ 

3 160^C 

4 160^C 

5 150^C 
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6 llO'C 

7 PO'^C 
S BCPC 

... 9 80"^ 

Baortdi 7 was open to the atmosphere. 

Addidooal watar-cooling was applied to baaels 8 and 9 to adhieve Oie desireci temperature. 

The dried slurry in the jfonn of a molten or rubbery mass was extruded "at 100"C, (i.e. 
13 *C above flie Tg of maltose) throu^ a die with 126 holes, each I .Qmm in diameter, and 
cut into short ieng&s with the totating face cutter with 6 blades operating at 1150 ipm. - 

Once cooled and collected from Hie cyclone, magnesium stearate (1%) was added to the 
beads as flow aid. * .■ 

The fm^ product contained 24.5% perftime and 1.5% water and was wat&f dispersible, 
Th& resultEng particles had sizes in the range 0.5 to 1 ,5 mm. 

EXAMP1JB2 

A feed slurry was prepared as described ia Example I, and was processed in the ajyparaliis 
of Figure 1, 

The feed slurry was puiriped at 90 fcg/hoiir through the pre heater at a setting of 126°C. 
The mixture passed directly to the extruder. 

The screw speed was 100 rpm The barrel temperatures were set as ha Exainple 1 , 
A modexate vacuum (approx -0-5Bar) was applied at barrel 7, 
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Additional water-cooling was applied to barrels 8 and 9 to achieve tfa.e desijred temperature. 

The dried slurry was e:f£trudBd tibrough a die with 252 holes, each l.Qmm ixi diameter at 
100'*C ajid cut iniso short lengths with the rotating. £ace caner with 6 blades opei^ng at, 
2457 rpra. 

Once cooled and collected from a cyclone, magmesium stearate (1%) was added to the 
beads a& flow aid. 

The find product contained 23.4^ perflime and 2.0 % water and was water disperefble. 
The resulting particles had sisses in the range 0,5 to l.Smm. 

EXAMPLES 

Thi$ is an example of extruded product being too hot to cat effectively, because die die 
tcOTpescature. could , not be maintained close to the Tg of the water-soluble encapsulatsi 
material. 

A feed slurry was prepared as described in Exanaple 1, aflid processed in a modified 
versioa of the apparatus Of Figure 1, not including a pre-heater and using a difiterent 
extruder. 

The feed slurry was pnraped at 80 kg/honr direcfly to die extruder (BeratoariEf Model ZE60, 
65mm diameter). No pre«heater was used. The extruder wa$ operated with the following 
conditions: 

Nme barrels, barrels l,2,5,6,and 8 each 4 L/D, barrels 3,4,7 and 9 each 6 L/D. Barrels 
4, and 5 with atmosphsric vents^ barrels 7 and S with atmospheric or vacuum vent. Twin 
co-rotating screws^ all conveyiag elements, except for reverse screw elements jiist before' 
each atmospheric vent, three reverse elemeats just before vacuum vettit 7 &ad two revefse 
elements just before vacuum vent 8, The screw speed was 230 tpm The barrel 
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temperatures were set at the following temperatures to opiixnise the reduction of water 
content: 



Barrel 1 


ambient 


2 


aoo'c 


3 


220'C 


4 


220'C 


5 


ISOPC 


6 




.' 7 • 


150''C 


8 


SO'C 


9 


so^c 



A vacuum was appHed at barrel 7 (-0.5 Bar) aijd barrel S (-0.7 Bar). 

Tlie dried slurry was extruded tihrou^ a dje with 313 holes, each l.Omm in diameter at a 
temperature of 12S*C. Le. more tbm 25 *C Above the Tg of maltoss. Xt was not possible to 
cut the ffiaterial into short Jeo^ and prevent them from aggregating as the teujperatiaB of 
ihe product was too high and it was too soft and sticky. The final produ<i contained 
21.8% perfume and 1.5 % water. The product had a lower perfiroe contetiit because of 
the hi^er barrel teraperafa^ce adopted. 

Thi? is an example of non-dispexsible beads produced with high shear screw elemcnis, 

A feed slurry was prepared as in Example 1 and processed in a modified version of the 
apparatus of Figure 1, not i?K:luding a pre-heater and using a dififerent extnidei-: " 

The feed slurry was pumped at 20 l^/honr directly to the extruder (Buehler Model DNDL. 
44tt»m diam,eter). No pre-heater was used. The extruder was operated with the following 
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«>]Qditioiis, Tea barrels, each 4 L/D, Barrels 4, 6 and S with atmospheric ve^ts. Twin 
co-rotaiing scre^ws, hi^ shear mixing elements in barrels 1 to 3, and plugs before ftie 
vents at barrels 4, 6 and S. TTie screw speed was 400 rpm The barrel tenqperatures were 
set at the fefflpwn^ ternqperafiires to optunize the reduction of water oonteat: BatreLl ^ ^ . 
ambi^t, barrels Z to 6, l5(fC, barrels 7 to 10, 25°C. 

The dried skmy was extruded through a die with 90 holes, each l-Onnin in diameter at a 
tegxKperature of lOrC and cnt into short lengfiis with a rotatmg face cuttear with 2 blades 
operating at 3175 rpm. 

The final product contained 18. S% perfume and 2.0 % water. The beads were not water 
dispersible. The product had a lower perfiime content due to damage to the poiymer cores 
caused by the mixing elements in the extruder. The resulting particles had sizes In the 
mige 0,5 to 1.0 mm. 

-EXAMPLES ' ■ -^^^^-^--^-^ 

Particles in accordance with the mvention may be employed with good effect in a laundry 
powder as mdicated below. 

The following lamadry powder (all amounts in % by wd^t) was prepared by standard 
(non-tower) mixing techniques: 



Sodimn tc^Q^hoBphaie 


40.0 


Sodium sxUcate 


6.20 


Sodium sulphate 


36,85 


SDBS* 


9.00 


Ca-xs alcohol (7EO) eliioxylate . 


4.30. 


CMC**, enzymes, fluorescer 


3.00 


Particles of example 1 


0.30 
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*Sodium dodecyl benzene sulphoaate 
^^'Sodium carboxymethyl cellulose 

Fabrics washed with. £his lanndry powder in the nomml household wa&h cycle had a 
pleasing perfume odour 4 days after bedng dried. 

EXAMPLES 

Modified partLcles were prepared as in Example 1, with the majtose replaced by : 
Sucrose 20$5wt 

EXAMPLE 7 . 

Modified particles were prepared as iijai Example 1, with T&e maltose replaced by ; 
Sucrose 4052wt r 

EXAMHLE 8 - 

Modified particles were prepared as in Bcaniple 1, with die maltose rqpkced by : 
Maltose 2QSwt 
Maltodexfcrki DE21 20%wt 

EXAMPLE 9 

Mqdified particles were prepared as in Example 1, with the maltose replaced by : 
Sucrose 20%wt 

Maitodext^ixji DE21 20^wt - :j.-: -:.v.. -.v-- ' -r; - 
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CLAIMS 

1) A process for the production of particles comprising at least one eore of core 

material containing perftime abisorbed fhfirein, the core being coatsj mth at least one water- 
soluble encapsulating material fliat is impervious to the said pertoe, the process 

comprising: 

a) mixing at least one water-soluble encapsulating material, an aqueous 
solution, &t lea^ one core material and at lesast one perfume to produce a 

. - Slpty,tliexeof;- . ^ . . , , . 

b) heating the ^luriy to reduce the water cmirent thereof, so as to produce a 
molten or rubbery mass from the slurry; 

c> «sslniding fte moItOT or rubbeiy mass throxi^ a die; and 

d) physically processing the extruded material to produce particles. 

2) A process according to^ claim 1, wherein the temperature of th^ slurry on 
extrusion not more than about 25°C. more preferably not more than about 15*C, above 
the Tg of the encapsulating material. 

3) A process according lo claim 1, wherein the core material comprises a swellable 
material, 

4) A process according to claim 3, where Qie core material comprises organic 
polymer. 

5) A process according to any one of the preceding claims, wherein heating of the 
Slttny is effective at least in part in a pre-heater. 

6> A process according to claim 5, wherein the pre-heatfer comprises a low shear 
rising fihn pactoed plate heat exchanger. 
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7) A process according to any one of the preceding claims, wberein extnisiou is 

caxried out using an extruder baving all conveying screw profiles and having no mixing 
pedals Or kneading elements in the scarew profited 

S) A process acjcording to any of the pieccding claims, wherein Uie water- 
soluble encapsulating material is pjresent in an atnoiim in the racge 20% weight to 60% 
weight, preferably an amount in the range 25% weight to 30% weight, ba^ed on the weight 
of the slurry. 

. - • 9}-- ■ A pm^^^^ aocordiag m aiiy -mi/^ of the precaSmg' cJaLtiii,-, wiK&ra^m i&ei aqBeiUiiiS-^'-^ 
solution is present in an amount in the range 10% weight to 30% weighty preferably an 
amount in the range 10% weight to 25% weight, based on the weight of the slurry. 

30) A process according to ajiy one of the preceding claims, where core material is 
present in an amount in the range 5 % weight to 50 S6 weight preferably in an amount'in the 
range 10% weight to 30% weight, more preferably an amnvmt m the range 15% to 25% 
weight, based on the weight of the sluriy , 

11) A process according to any one of the preceding claims, -^rtierein perfhme is 
present in an amouuE 10% weight to 60% weight, more preferably an amomii in the range 
15% to 45% wei^t» based on the weight of the slurry. 

12) A prooe&s according to any one of the preceding claims, wherein the slurry 
includes colouring material. 

13) A process according to any one of die preceding claims, wherein the extruded 
material is processed by a tedmique selected from chopping, cuttmg, preferably fece- 

siting, grinding asd pulverlsixig • ^ ^ - ^:^...c. ... -u. , ^ 

14) A process according to any one of the preceding claims, wherein the starry is 
heated to a temperatiire in the range 40°C to ITO^^C. 
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15) A process according to any one of flie preceding claims^ wherein heating of the 
slurry reduces the water coiiteixt to less than 15% weight more preferably less than 10% 
tveight of slurry. 

16) A process according to any one of tbe precedmg daims, wherein the estnider is 
maintaiDed at a teraperatture in the range 70*^0 to 240 °C, preferably SO*C to 220'Cj nxore 
preferably 80*C to ISO^^C, 

17) A particle produced by lihe ptoc^^ <3f any aim of fh© pr^c^mg clain:^, - - ^ ^^.^ r. 

18) A dry product or article containrng a particle acccmding to clam 17. 

19) A produce or arcicle according to claim 18. selected from laundry product, 
autodlsliw&sh powders, autdishwash tablets, sheet coDditioners, rim blocks, soap and 
powdear and granular cleaning compositions. 
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ABSTRACT 

Title : ProdactiQii Of Pariiclfcs 

1) A process for the production of parficlsB gompriaing at least one core of core 
material coi^tednmg perfuaie absorbed thercin, the core being coated with at least on^^ water- 
soluble eacapsuiating matef ial that is impervioftts to tiie said perfume, wherein the process 
comprises: 

J::- .-.^.r. .-.^X- .#^^.3* W^i^TrS^JW ^^^^ 'rT:r^^.'-r^ 

solution^ at least one core material and at least one perflime to produce a 
shiny thereof; 

b) heating the slurry to reduce the T^vater content thereof, so ^ to produce a 
molten pr rabbery mass from the slurry; 

c) e^toadixig the molteia or rabbery mass through a die; and 

d) physically processing the extruded material to produce particles. 
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